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IN THE SPECIFICATION 

Please amend page 1 by inserting the following heading between the title of 
the invention and the first paragraph: 

" FIELD OF THE INVENTION " 

Please amend page 1 by inserting the following heading between the first and 
second paragraphs: 

" BACKGROUND OF THE INVENTION " 

Please amend page 2 by inserting the following heading on line 8: 
" SUMMARY OF THE INVENTION " 

Please amend page 4 by inserting the following heading on line 14: 
" BRIEF DESCRIPTION OF THE DRAWINGS " 

Please amend page 4 by inserting the following heading on line 25: 
"DETAILED DESCRIPTION OF THE INVFNTIOM " 

Please amend page 7 by inserting the following language between the 
"CLAIMS" heading and claim 1: 

" I/We claim: " 

Please amend pages 2-4 by deleting the following text beginning on page 2 
line 20 and ending on page 4 line 2 as follows: 

" In tho proforrod ombod i mont, tho ro oi li o nt coup li ng i o l ooatod within a dr i vo 
m e ohani o m for troncforr i na tnrgtm hntwnnn mnmh„ n Rr n r nm p l 0 t o n o mombu , 
may oomprloo ono or moro rococcoc oaoh for r o o oi vlng a d o tnnt o f tho oth o r mo nibui 
for trancf o rr l na torguo between thn mnmh flrC| fog nnl l lnnt coupling boi n g l oojtu J 
b e twoon oppoo i ng curfocoG of tho or oach rooooo and dotont. 

Th o moanc for I nh i b i ting torc i onal v i brationo an d noioo thuo proforab l y 
co mpric o c a t l oact ono r o o i liont mombor l ocato d botw o on oppoo i ng curfacoc of tho 
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l-OGated-betweefv-rQ cp o c ti v o o ppo&fRg^4^ees^f4>^e^embefST 
Goit-^fifin g s a c t i R g-ateRgh-a4^ 

Alternative ly, Fepeti mg4Ragftei^ c4fffoes^bem§ 

matori al s may bo a ppro pr iater 

Prov i d i ng m e ans s u eh-as a spri n g be tw een-the-hub member 
m o mbor c a n allow th e tor si onal stiffness of tho g ear to b o contro l l e d. By pr o v i ding a 
s pr i ng between th o mo m bo rs tho in o rti a that is ac co l o rate d and d ocolora t od duo to 
ecc e ntricity is redu ced. As th o g o a r i s a cco l ora t o d, th e s p ring is doo ignod-te 
compr os s so th a t th o shaft c a n r e m a in at a constant sp ee d. Th i s ico l at i on o f t h o shaft 
from o oc e ntrio i ty i n duce d g o ar a cc eleration redu ces tho oscillations in dri v e t o rqu o 
af>4-w iH incre a s e th e e cc e ntr icit y at w hi ch the go ars wil l leave m o o hr 

In th e ovont of an e xternal torque other th a n that resulting from go a r 
e c ce nt ri c i ty caus e s th o goars to l o av o mesh, tho spr i ng will act to absorb tho impact 
that o c c urs as th o g e ars com e back i n to m e sh and - thu s a ct to bring th e assembly 
back to the lin e a r, i n m e sh, o p erating r e g i on. I n support of this argum e nt, non lin e a r 
a nalysi s of tooth to tooth s lapping has shown th a t tho g e ars can only lo a v o mesh if 
th o ov o ral l torsional s tiffn e ss i s abov e a c e rt a in lo vol. I n othor words, l ow t o r si on al 
st i ffn oo s rotating maohin o ry ('w eak s h a fts') wou l d a l wayo r e m a i n in r n o sh. 

Th is asp o pt of tho invention oxtonds to a vacuum pump compri si ng a t lo act 
two shafts oonnootod tog o th o r by a g o ar a s s e m bl y a s aforomontionod. For example, 
a high s p e ed Roots blowor vacuum pump i nc l ud es Roots profilo rotors rotating i n a 
pumping ohamb o r with a 1 :1 goar ratio. Tor s ional v i bration s b o tweon th o goar o can 
be a prob l em whon op e rat i ng at m a x i mum s pe e d and ult l mato proo c ur o (th o b o ot 
v a cuum a ch i ovablo by th o pump). The no io o g e n e rat o d h a s boon o hown to d o p o nd 
on g ea r o ocentrio i ty, and is pr o oont w i th th o av a i l ab lo manufactur i ng g e ar wh ool 
tolerano oo . An o xpor l m o ntal prototyp e g e ar accord i ng to tho i nvontion fitted to th o 
drlv o n o hoft hao boon e hown to eli m i nato goar tooth to - tooth c l app i ng w i th g e ar 
eoc o ntrio i t i e e that norm a l l y r oc u l t in a pump pron e to th i s noi oo probl o m, " 
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Please amend page 4 beginning on line 30 as follows: 

"•••teeth 16. There is a resilient coupling located between the hub 
member 1 2 and the annular member 14. In the preferred embodiment, the resilient 
cou pling is located within a drive mechanism for transferring torque between the 
members. For exam ple, one member may comprise one or more recesses each for 
receiving a detent of the other member for transferring torque between the members. 
the resilient couplin g being located between opposing surfaces of the or each recess 
and dete nt. The means for inhibiting torsional vibrations and noise thus preferably 
comprise s at least one resilient member located between opposing surfaces of the 
members. In the preferred embodiment, a plurality of resilient members are each 
located between respective opposing surfaces of the members. The shaft received 
by the hub member 12 may be either a drive shaft or a driven shaft of the pump. A 
bearing assembly 18 is carried by the bore of the annular member 14 and the shaft." 

Please amend page 5 beginning on line 14 by inserting the following text: 

"The resilien t members may be conveniently provided by a number of springs, 
for example, metal t orsional springs or translational springs including flat, disc and 
coil springs acting along a tangential line within the radius of the member 
Alternativ ely, repelling magnets could be used with the resulting stiffness being 
proportional to the magnetic flux. 

Providing means such as a soring between the hub member and the annular 
member can allow the torsional stiffness of the gear to be controlled. Bv providing a 
spring between the m embers the inertia that is accelerated and decelerated due to 
eccentricity is reduced. As the gear is accelerated, the soring is designed to 
compress so that the shaft can remain at a constant speed. This isolation of the shaft 
from eccentricitv-induc ed gear acceleration reduces the oscillations in drive torque 
and will increase the eccentricity at which the gears will leave mesh 

As shown in Figure 3, flat springs 24a, 24b are located within each recess 22 
between the facing radial surfaces 26, 28 of the detent 20 and recess 22. The 
springs 24a, 24b have a stiffness chosen to substantially..." 

Please amend page 6 beginning on line 9 as follows: 



4 



International Application No. National Stage 

PCT/GB2005/001 087 Preliminary Amendment 

" In the event of an external torque other than that resulting from gear 
eccentricity causes the gears to leave mesh, the spring will act to absorb the impact 
that occurs as the gears come back into mesh and thus act to bring the assembly 
back to the linear, in-mesh, operating region. In support of this argument, non-linear 
analysis of tooth-to-tooth slapping has shown that the gears can only leave mesh if 
the overall torsional stiffness is. above a certain level. In other words, low torsional 
stiffness rotating machinery ('weak shafts') would always remain in mesh. 

This aspect of the invention extends to a vacuum pump comprising at least 
two shafts connected together by a gear assembly as aforementioned. For example, 
a high-speed Roots blower vacuum pump includes Roots profile rotors rotating in a 
pumping chamber with a 1 :1 gear ratio. Torsional vibrations between the gears can 
be a problem when operating at maximum speed and ultimate pressure (the best 
vacuum achievable by the pump). The noise generated has been shown to depend 
on gear eccentricity, and is present with the available manufacturing gear wheel 
tolerances. An experimental prototype gear according to the invention fitted to the 
driven shaft has been shown to eliminate gear tooth-to-tooth slapping with gear 
eccentricities that normally result in a pump prone to this noise problem. 

While the foregoing description and drawings represent the preferred 
embodiments of the present invention, it will be apparent to those skilled in the art 
that various changes and modifications may be made therein without departing from 
the true spirit and scope of the present invention. " 
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